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Tetsao Fujita :* Phyllotaxis of adventitious 
buds developed from the callus 
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Fig. 1-2. 1: Adventitious buds developing from the callus on the cut, stem of Lycopersicon 
esculentum x 3. 2: Adventitious buds arising from the callus bn the cut root of Tara¬ 
xacum albidum x4. 
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Figs. 3-4. Lycopersicon esculentum. 3: Transection of the shoot apex of a seedling. The oppo¬ 
site arrangement of cotyledons is immediately followed by a (2+3) phyllotaxis. 4: Transec¬ 
tion of the shoot apex of a young seedling. The opposite arrangement of cotyledons is 
immediately followed by a (1+3) phyllotaxis. Co. cotyledon. All x 25. 



Figs. 5-6. 5, a-f: Lycopersicon esculentum. Transections of an adventitious bud showing spiral 
phyllotaxis. a-f: Sections at different levels. 6, a-c: Transections of an adventitious bud 
showing spiral phyllotaxis. The leaf 5 arose in the gap between the leaves 3 and 4 instead 
of between 2 and 3, therefore from the leaf 4 onwards the direction of the genetic spiral 
was reversed, a-c: Sections at different levels. All x25. 


— 22 — 




July 1970 


Journ. Jap. Bot. Vol. 45 No. 7 


215 


70% 1fi&lC££oft^y 

7 -r y§Jft 1%) fto < 0, f7 ft +,+ i 4-v- y t fc ^ftft°i/ 

^ 7 ~ 1 Lfc 0 

|g S 1^ 10^12'ftftit, 2 foOJ-mfrtttkL, (2 + 3) 

© (Fig. 3) o 'g+ilCl'i Fig. 4 IC^-ft J; ? 1C, C 

(1 + 3) ©&ftA,|i#»c^frt5%©4>&5. 

t?W:, #£@E?!)lS*S>ivf, (1 + 2), (2 + 3) dSttpt^^T? 

oftWc (Fig. 5) 0 ft Lft|?5||'£ft©^*©|lg|g; (5f^ft^ft)) 13, 139.9°, 126. 
1°, 149.8°, 129° ft&oft 0 t. tz Fig. 6 \cfr <£ 5 1C, §t 5 ©ft ft j&s, 
©lfft©£ i 3 ©fgic&<, 3 t 4 ©BgtC&Sfc &1C, ^ikftftft^lsL 

TV'S % © % 3b o ft 0 

tft^e^iu*, y-ioi 5&#mB©*»^^&^oft 0 

'7P^>^ ftftft©^l+ft"Cl+, 1|(1 Vicia St?, f f 2fe©^I^/f4 U 
&©2ft©Slld:, ^-Hii^5L^ttt?TOit?5^U 

oV't? (1 + 2) ©^bft^;i;]^ : ^^^Tft5> (Fig. - 7) 0 ft p © + fty ft ft ©fg 1C Cg C ft 

#<©*#^, (1 + 2) ©kftr/b^/f^oftVft^ig. 8)„ 

4>ic© % ©© 2, 3 ft ©n asps i t?:E£ Uov't ib ftrftH j+ 5 © is 

£-£>frft 0 Fig. 9 ft ft Fig. 10 plC,®f ^ftft^iift^i^^fgLrv^S 

%©%, U£'U£aboft 0 tft£’©^%T-lt£Sfc:?+M#TO^»ft^&ft>oft^ 

Ira iE Wl, ft p ^'+ft ft ft° ft ©ftftF ft ft ft, oV'tH 

ftfJSjtfcic, (1+2), (2+3) ©e^A, 

MF i p'^W'f7'i'&o $S2>1C, Wl, ft p^C+ft ft ft ft ©^gc^‘ft ft, # < ©^ft, jjl; 

#^-}cffl^^>5 C. it?ab5 0 C+Ll'i^J-^ieyi], 
HlcUffi i ©!E£gEJ!l:& s Wlft$ftft%©t?, ^^©^^©^ftg&ft, — 
Ji^J©^ 5 ^2 ^ljl£^£&,+'©£ ?&, (bl+ftltj+lCifcfT-i- 5 gtJftfS 
t?t&<*£%, lOfej^e?, ^ft^^i+ftffM■t?>5^V'fifp]ft% 0 t:io 0, fi!oT, d 1 
lM^0K04M^gf®4Si tft, ^©SSy!J®#lc|us&^& 5 C £ 

&^L*c©5> 0 

SfcjffiB#, tzbkM- ftft'ft©fg (ttr;il, ttl*3, Mil963, 

Halperin and Wetherell 1964, Sussex and Frei 1968), rr / + ft ft 7 © (Konar 
and Oberoi 1965), ft ft + ft©^^^,^ (Konar and Nataraja 1964, ’65), tf' ft 
ft"ft©K (Rao 1965), Zamia ©K^iHtttlEfSfr (Norstog and Rhamstine 1967) 
£l£#Lft^Cfc++ft^£5MbLTtfcKtIf£ (embryoid) ft' ft, 
fc^ft'x. i |U C =fc 7 }C^|f|}C3&fc<5 4 ©ft % ft V' 2> ft+ C. © 1 -7 1, -ftp-ft + fty 
ft ft ©ft^+^ft 15, i ^ ft $ ti, 2> Hft:£ < £ft'-f, £ fc^l+^Jhji© J: 7 ic, ^ 


— 23 










July 1970 


Journ. Jap. Bot. Vol. 45 No. 7 


217 


HOBS(morphogenetic age) t), 

©f5 5 8*^ Jiff LTV' g>©''e«&^5 C<DC tU^tzli 

t^^S©®Plc^Cfc-$toi;^*ei4, M&Stii&Bi 

tkLTV'So . 

H Ip b -=r 1 ©^fx.-Cii, 'i'f 2 oV't* ( 2 +3) © £> -tt/h 

ff'tZfih Y ©^tf x.<Dmif Vicia jjgt?, •£ ~f 

4*L, ^©2ft©^», ©V^'ibl^lS^MMT't 

5 o 

1 ? b ©I ©5Jn © * x ±}c4 C fc^gf T14, (1 + 2), ( 2 +3) 

■©^^^!J : l:^©?3*^@^? i J^&LTV^c 0 . v-p^'+ + y+° + ©tS©l^P^C7t* 
./PX_h©'F'7E^‘T? %, ^ < ©IJr'n £>, 0>fcjl/fc o 

tiO>^»^fT-t5>%©% fli^W h'olz 

t 0 

tfcMtJi 4, £■5 &^Sofr‘tV'&)&^;fc 0 

&$?, £ftk^£©££&fc:«, IBSJ©2J!]3: 

&&2:©£5&, e>^H^r^fefTi-5ll^^i :s “et&<‘0b > lb 

^^“1“Sff5> + ifc 0 

X & 

1) JlfflgM : -^ +'> -v +' + ©Y^lt^- ttfiif. 36,101-105(1961). 2) Halperin, 

W. and Wetherell, D. F. : Adventive embryony in tissue cultures of the wild 
carrot, Daucus carota. Amer. J. Bot. 51, 274-283 (1964). 3) Konar, R. N. 

and Nataraja, K. : In vitro control of floral morphogenesis in Ranunculus 
sceleratus L. Phytomorphology 14, 558-563 (1964). 4) -: Produc¬ 

tion of embryoids from the anthers of Ranunculus sceleratus. Phytomorpho¬ 
logy 15, 245-248 (1965) . 5) Konar, R. N. and Oberoi, Y. P. : In vitro deve¬ 
lopment of embryoids on the cotyledons of Biota orientalis. Phytomorpho¬ 
logy 15, 137-140 (1965). 6) ffjlljfofc;, 'rtl*UE#, Mil# it ■ flfti## 3s lt 

2) E^- fjlfijf. 38, 97-104 (1963). 7) Norstog, K. and Rhamstine, E. : 

Isolation and culture of haploid and diploid cycad tissues. Phytomorphology 
17, 374-381 (1967). 8) Rao, P. S. : In vitro induction of embryonal proli- 

fication in Santalum album L. Phytomorphology 15, 175-179 (1965). 9) 

-Sussex, I. M. and Frei, K. A. : Embryoid development in long-term tissue 
■cultures of carrot. Phy to morphology 18, 339-349 (1968). 


— 25 — 



218 


mn 45 ^ 7 n 


Resume 

In the seedlings of Lycopersicon esculentum the opposite arrangement of 
cotyledons is not followed by a distichous phyllotaxis, but immediately fol¬ 
lowed by a spiral one with (2 + 3) contact. In a few seedlings a (1+3) phyl¬ 
lotaxis is also observed. 

It is well known that, in some plants, adventitious embryo-like buds- 
(embryoids) arising from the callus cultured on the nutrient media have 
leaves which can be considered as cotyledons. But the adventitious buds, 
differentiated from the callus at -the cut end of the stem of Lycopersicon 
esculentum bear no cotyledon-like leaves. The early phyllotaxis of the buds, 
is neither opposite nor distichous. It is spiral with (2 + 3) contact parasti- 
chies from the first. 

In the seedlings of Taraxacum albidum the opposite arrangement of 
cotyledons is followed immediately by the distichy. Therefore the phyllo¬ 
taxis of seedlings of this plant turns out to be Vicia- type. The adventitious 
buds developing from the callus on the cut root of Taraxacum albidum have 
no cotyledon. In the majority of the buds the phyllotaxis is spiral from the- 
first, but in some buds early phyllotaxis is distichous and it gradually- 
changes to spiral with (1 + 2) contact parastichies. 

It should be noted that in adventitious buds the shoot apices have a. 
tendency to form the spiral phyllotaxis from the first without preliminary- 
arrangement, such as decussate and/or distichous phyllotaxis. 
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